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(54) Title of Invention 
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Representative drawing 

(57) Abstract: 



PURPOSE: A semiconductor package and a method for 
manufacturing the package are provided to prevent a 
solder ball from being isolated from a package body by 
increasing the adhesive intensity between the solder ball 
and the package body and improve the capacity and the 
reliability of a package by easily selecting a material in 
composing a metal layer inside of a Wafer Level Chip 
Size Package(WLCSP). 




CONSTITUTION: The semiconductor package Includes a 
semiconductor substratedOO). a plurality of chip pads 
(103). an irregular metal pattern(107) and an outer 
terminal. The plurality of chip pads are formed on the 
semiconductor substrate apart as a predetermined 
space. The irregular metal pattern is electrically 
connected to the chip pad. The outer terminal is 
electrically connected to the metal pattern. The irregular 
metal pattern includes the first metal pattern which is 
formed on the chip pad and the second metal pattern 
which is formed on the first metal pattern and irregular. 
The metal pattern is composed of Ti or Ni. 
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(54) IIH3IXI ^ H g^a 



s ^hgg bf£x^| uH^IXI ^ 3 H!^ ^^SOil ^^^^ 5^^. ^61 gEHHj HH&ie OlgSFOI ^ LH (sol der ) £f mB\ 

It Ml112f°l S^^^e ^3\K\dA md\X\S\ E^^^AI^ "^^xW HH^IXi ^ H Xil^ ^^SOil 3jO|CK CIS ?|6^0i 

IIHE2f: ^Ol ij EHH ^^E^Oll X-ll 1 IIH©2f: HI 1 nH§! ^^201} 1£H2| X-jl 2 flH^ 

>ii2f: ^01 HI 2 iiHiH^f s:^i^^^ £i¥ &x^s ll^s^^ b:>iis >i§ ^^CL- 



£ 1 g g£H°l ?II0lffl ai^ m MOI^ iIH5IXI(WLCSP)B £AI§^ B^E. 

£ 2 ^ S ^^SE| ^AlOjlOII CCF^ ^lOim ai^' S A^0I2S IIH3|XI(WLCSP)« £AI§[ &S£. 
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E 3(a) - £ 3{j)fe B %'^9Ji ^AlOjlOll CCfE ?II0IE-1 Sil^ A^OI^ flH^IXIS ¥1°^ M 1 XIIS &^£j ^X\^ 

E 4(a) - E 4(k)^ S ^^S^ ^'AlOjlOII mB ^\0\m d\\m S Ami2E EH^IXIM Xli£&6t:?l 9\m M 2 g^^SI ^X\^ 

2} g§ B:^\m EAi§^ g§ &e3E. 

**ES°j^S¥MO^ICH§^¥S^S** 

5 : IIHAimiOI<J^ S 7 : UBM 

100 : ^^X\\ J\B 103 : ^ lIHE 

105 : m 1 m^m lOZ : I-il 1 HHe 
109 : M 2 nne 113 : X-l! 2 

115 : ^CH 0^:::::B 111 : ^CH M 

106 - ^^S 112 : i,^i>^e 
114 : SI gEHS] HH© 
125 : WLCSP 135 : BCB m 



^ ^^g.^ im^ixi iJ 3 xii5E ^^m 5^^^. si seh^ nnes oiea^oi ^cH(soider)2f eh^i 
II m^^m i^mh\3A eh^ixi^ e^g^e hh^ixi ^ 3 xii^ ^^schi ^^tf >ioicL 

omiB^^^AiiAHu ^^Ex^j(ASic) e bio]is£i xiiMS e^E^ e^fifoii Qj§[ s^:?F ^^'sg^AH cmi^ 

oil ^aia^E^ ^(ball) SEHHI £l¥ BX^M uH^IXI ^SOil bH^6h^ BGA(Ball Gr id Ar ray):>h ^fEx^l ilH^IXi gEH^ 

xfeis,^OF:>^ii °iCK 

BGAfe PGA(Pin Grid Array)2^ ^(Fllp Chip) :?H^e 0\^9\ m3\X\D\ xUim^ gZiS 

60% ^ SiECW, S:'!^^^^ ^^E 40% m^m^ mB 300 SKpin) 01^^21 DaiE^ big 
SOIIAHE ^aiafCL 

^501!^ SIEX^I iiH^IXI^ ^D\D\ >i2| XFOi:?^ §E^ 2,^s CSP(Chip Size Package) I^I^OI B^o\D\ Al 

012^ §,^WI IBofXl ?-|IO(m (wafer) ^^EHOi!A-l 5ij OFxl^ ?^IOIiH ai^' uH51XI(wafer leva! 

package) :?I^OI xfAHICH CSP 2iCL gXH^^XI2i «}Ea^I S§B ?jlOIEH« ^^2,^0^ gio^ gc^g^ ^ 
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Ol^O^II^^ai ^^6H. 9\\0\m md\X\ 0\i.-\ ^mo\ mO\9Ji^ ^\0\m ^mo\\A-\ ao\ &g(cjie bonding). 2}0)CH 

eS(wlre bonding). §S(niolding) esj 5^ g§g « OIM ^BsH ^Mmm 21^U. CQdUH. 0. 

oi^m ^mm ^ih <5fisoi:n csp sx^!5?oi hh^ixi mmm c^m ^ 910, 

E 1 Oilfe SeH^ ?-IIOIffl i\m ^ MOldS. nH3IX!(WLCSP:wafer level chip size package)(OI 6^ WLCSP d} EAISICH 

SEAi^ b^2f ^^01. ?iioim(i) 4^^011 g.' iiHS(chip pad)(3):?^ ^§ oi^£]CH s^an, ^ uheo) ^^^^ 

:5::S S^OI ii:eaSE^ ^Ol ?4IOIE-i(1)2j ^^^Oil IIH Ami 01 d (pass i vat ion layer)(5)0l g^^CL ilH AI bil 0) S (5) 

m mm b^m^ H iIHE(3)2] ^^^Oll^ UBM(Under Bump Metallurgy)(7):?^ UBM(7)^ ij ^HE(3)2^ m 

#CH M(solder ball)(9):ilF^ S s| i^^a^S ^oH §^£JCN. SS 2 - 3 DSE^ OI^OJ&CK 4^:?l 

UBM(7)S ^^§1 ^011^ UBM£^ III] Aj 01 >f S (5) ^^^011 ffll 01 (sol der paste)S ^, dlg^(re(low) 

g§e :?'ix4 ^(solder ball)(9)M m^m9.^m VilCSPD[ lild^^O . 

eans! wlcspoiuh sib ^c-i m(9)iii ubm a^oisi g*[§^oi ^^a^a^ goia. oi^ 2imo\, ^'^ xi^^ 

ej (switching) mC-\ UBM A^OIEI ets[ gs,^£^o^ olSF m£j ^AhQi ^^^of04..#[H MOI mB\X\ g 

x^i^^Ei ^aii :'^^^oi ^Q. seH°i wlcsphj se qb mmm^ ubms oi¥fe mm2\ ^mo\ o^^a^ soicl 



e ^M-^mm m^^\l\ ?im01 eies ^j^^AH. e ^^S^l ^^j^ #ch M(solder ball)3f 'IIH3III 

2f°l i^ES eaiAl^i ^CH MOI IIH3IXI Mx^l^¥EH ^£|£lb >!S ^^X|6h^ ^lOICL 

B ^^g^ Cf^ ^5jB WLCSP LH2I ^^mfeC-ll SiOIAH. XHSS] d§g gOI6^:HI 6f01 IIH3|X|S| ^^Bf 

i>*4^A!^ ^ 2^E^ mb 310ID. 

^^^5^:?i o,g^Q:| ^ «vgo| A.^iojioil dl^ WLCSPb si IEH^ HHSM OlgSIOj ^CH(soider )2f M 

gx^l^^sl gs^s^e nH^ixisi e^s^g i>^4ui^cK 

ois ^\t\CA B ^^S2i ^Aiojioii n^g ^^%\\ iiH3ixib ^^Ex-ii ^^Ex^l :)iEh ^^soii ei^o^ oi2^ao] 

^^:^HS| iIHE£K ^■D\ gj nH^2J Ah^oji s:?|2^o^ S^£IE^ S^£lb Xil 1 iIH02f. 4^:?l Xi! 1 

^^eoil 2:?|3^E^ ^^£IE^ X-ll 2 nHeS Sa^m^ jIHe:iF: 4^:?! nHeg XII 2 HHidHI 

e^^^Oi! S^l^^o^ ^« ^^X^S idi,^o^01 >101l 2iOIA-|, 4^:?! X-il 2 HHe^ 40I £1^ BXKMI DHil 

1 4^ 2iE^ ^£H^ ^Z,\ . 

e ^^§£1 ^'AlOIIOli \L\m &}EX]| IIH3IXI X-ll^ ^^^B ^^Ex^l S HUES ^§ ei^^^ OI^^EIE 

^ g^6Fb b:^I2|: 4^:?i 2J uhe xii 1 nn^ie g^sF^ B^i2f: 4^::?i xii 1 nHiH Ah^on i,^i>^ss e 

Soib ggHK 40I i,\i>^eg nHE-i^o^oi fil ^EiiSj nueg ^^6^^ ^eh^i ^^^^s nue 

Ami°i gz^oii s^se s^mfe es:af. ^^:?i si iehsi iiHes x-!i>imoi 4^:?i xii i nHe ^^soii ei 
g£H2i X-ll 2 nKijM §^5^b B::^i£h 4^::'i x-ii 2 nneoi oHtjtib ^^eh^ £i¥ ex^a g^moi xii 2 ^ 
^ EHidOii £1^ BXfM 5]:?i^s^ ^ga^b si^a^oi Ol^OlXlb >!e ^SE^ S^DL 



OlaK S ^^§£1 ^AlOllOil CLfE S^EX]| :4iXh2J il Xil^ ^^gg E^M ^^^5101 ^^Aiiai ^Se!CK OlolOIIA-il 

?iioiiiH 511^ s MOiEE iih5ixi(wscsp)« 011^ MOi ^§8^x1^1. s ^^gg g^jsi iiH^ixioiiE ^§01 :?^^a^□. 
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E 2 011^ S ^AlOjlOl! mm WLCSP(125):?^ EAiaOl ?JiO. 

^ME bfSf ^^01. ^^9] iIHE(103):>^ ?II01E^ ^E}\9\ ^^^x\\ :>ie(ioo) ^^^Oil ^§ Z}^^^ OI^SOI S^^D. ^ 
D\ ^ mEL(m)D\ §^£IXI ^^x\\ D\m ^^SOII^ M£lomiE(polymide) SE^ BCBCbenzocyclobutene) 

ol^o^£| Hi 1 ^^§{105)01 g^aa. ^oi ^ nHE(i03)2f m\ i ^^s(io5) ^^soii^ ^^^^21 nHH(i03)2f 

9^£i^ m 1 iine(io7)oi oi^acH g^QCK x-ii 1 iiHe(io7)e oi^^ xh^s^ eiei^(ti). m 

^OI^(AI). ae(Cr) mO\ 0\mm ^ S^^CS. mm ^ ^AIOIIOIIAH^ M^(polymer) Sy 4>^2i 

<i^£fM gllfHj ^^8\11 X-|&(contact resi stance)OI EIE}s(Tt)S 0|g§ICL Xi\ 1 

(107) ^§ S^Oilb M\ 2 nHid{109)OI Q^M SEH» OI^SA-i g^SCK .-^Ol HI 2 nHe(109)* 01^^ 

XHS^^ 01SH ^^01 Oig^ ^ 9iX\^K ^51 ^ ^AlOjlOllAH^ #CH (solder )2f£| m^^Ol mc-\9\9\ 

e^oi u^(Ni)e olg§^c^. ^^:?i hi i i3S(io5)5f hi i nHe(i07) ^^soii^ hi i ^^sdos). hi i 

ilH^^(107) ^ HI 2 IIH&!(109)# ^'goF£^ (photores I st ) EE^ BCB 0\mO\B HI 2 m^m 

(113)01 ^g?il g^SCL 01 CEH HI 2 nHe(109)£i SI rii§ §^2j ^g£IXI S^^.f^P. e ^'AlOil 

OilA-i HI 2 ^^S( 113)8 M^(photoresist) SE^ BCB^ OI^OISID. HI 2 ^e5§(n3) ^^^Oii^ Hi 

2 IIHij(109)OI ^CH 0^>lB(solder mask)( 115):?F g^^CK ^Ol #CH 0^:^3(115)^ HHtifig 

Sf^ ^1^3^ ^CH e(11l)OI ^\t\m S6H^^ ^^^m §fCL 0^r^B(115)^ ^OI HI-2 ^^#(113)01 BCB 

^ oi^oi^i s^oiife Di'^eio. mc-i DF^Bdisjs mm ^'d\ hi 2 iiHe(io9)2i ^^^oii^, hi 2 

HH&i^l a. g^oj ^^22h S:?!^^^ S^a^ ^CH M(111)0I 21^ BX^^A^ g^SCK 

E 3(a) - SE 3(j)01lfe S ^^§2] ^AIOIIOII mB ^^£x^l nH3IXIS Hl^a^:?! hi 1 ^^SOI £AI£|CH 2iCK 

£ 3(a)()ll EAIS bf£f ^^OL ^^^011 ^4^21 ^' m^(W3)J\ ^§ ^^^^^ 0|3^£ICH ?|| 01 E-i (wafer ) ^^£H2| 

£^£HI :>IEh(100)M ^idl^^CK 

ae^^ £ 3{b)0il EEAIS dh2f ^^01. ^^:^| o^£xil :?ie(100)5f S iIHH(103) ^^^011 MalD^O|£ SE^ BCBM SES 

(coating)§h ^ liH&iyS 6^01 m nHE(103)2| ^^^01 iceSlE^ HI 1 ^SS{105)e g^elD. 

Dgo^ E 3(c)01l EAi£! ^9} mO\ . HI 1 ^2S(105)B^ E^E! ^ iIHE(103)2| ^^^Oil £1^^(106)1 ^mE\%^ 

(sputtering) S^g ^21 gs| ^^^m A\§mO\ m^'m^^O. 

□ M^^ £ 3(cj)0|| 0^2^ ^^oi. ^^^1 ^^e(106)e iIHE•^y6^01 ^^^^ si nHE(103)2h 
HI 1 iIH^{107)^ m^m^ EHEMHbHxKpad redistribution) 5§e ^AIe^C^. 

^^:?i2i uHE xHtiHxi g§s ^'Ai5^^ m^^^ ^ niiE(io3)2i mm nixKpitch):?^ 100 - 150 u m ^^:'i ttH^oii 

. ^ HHE ^^011 #CH MdlDM S^m^ >!0I Oi^IL. Ee.^ iUI5IXI2| HI^D^ m 21^ :?ia(PCB)Oil ^ 

m mC-\ M(ni) AfOI2| dH^e S^6^:»l ^SHAHOIQ. 

□ go^ E 3(e)0il EAIE! bF2^ ^^01. HI 1 ni]e(107)3f HI 1 ^^§(105) ^^^011 ^^^^e ( 1 12) S ¥ S ^1 Eid 

Qgo^ E 3(f)0ii EAiE! b^2f ^^01. HI 1 nHe(i07) ^^2j ^§ g^oii sai2i nHid(ii4)oi m 

^2IE^ ^^^#(112)e nHEiymOj HI 2 ^e^#(113)e 

am^^ E 3(g)CHI EAIS b^21 ^^01. ^EH2J ^^^^m HHSdM) AhO|21 SZld14')(}il U^'M xH?-l ^0\k\ Q 

^ ^£H2| HI 2 iIHed09)M g^§^CL ^^:?i2| umm XH?-I ^HH E-^ ^ (sput ter i ng) ^2| m^' ^^SM 0! 

§810=1 ^M%' 4-E °ll!0}. 01 S^Oil^ ^M0{\ Ht^fOI S^:?l CEH^Oil ^ ^AlOilOllAHfe ^SoH E^(electro-plat ing). 

□ E 3(h)0ll EA|£! y^2^ ^01, HI 2 nHed09)IU Q.m SEH2j 'iIH0(114)OI ESSE^. 
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li\ 2 ^^§(113) ^^SOil Qf^aCsolder mask)(115)« g^e.^D. ^CH 0^^3(115)^ ^^6F^ mC-\ ililOl^^ 

(solder paste) £S ^ eiM^{reflow) m mC-\{so\6er)D\ gj^ ¥^Oil ^X\m^ §!CK 

Dg^^ £ 3(j)0i| £AIS tiF£} ^^01. ^Ol ^CH D^:^B(115)M eSfOl }^m^ §£H2J i^^^^ nHe(n4)M ^^i 

□ eo^ £ 3(i)0il £AI9 IIH3IXI ex^l(120)2] Af^oil #CH DilOl ^^(so! der paste)S £5°} ^. £IMg(reflow) 

B ^^S^ ^ A! oil oil EC^g WLCSP(125):>^ ^^^eCK 
£ 4(a) - E 4(k)0ilb ^ ^'AlOtlOll mB ^^^X\\ IIH3IXIM I-lliaf:?l ^i.^ XII 2 HI5E ^^SOI £A|£|01 °iCh. 

°jX-l £ 4(a)0jl £A|£! b^2^ ^^01. ^^2011 ^4^o| il iIH£(103):'h ±^ ei^og OI^£jOi S^Si ?IIOIiH ^^EH°J &^£x^I 

:?ie(ioo)g Ebi§.^D. 

L\m9.^ E 4(b)0il £A|£! ti^2t ^^01, ^^:?| «|£x^| :?l 100) Jlf g ilHEdOS) ^^SOll M^IO^OIE £^ BC8M £S 
{coating)tl ¥1 IIHE-iy§ mOi iIH£(103)°l ^^^0! E^£i£^ XII 1 ^3S(105)M g^t^CK 

aP^^ £ 4(c)0j| £AIE! b^SF ^^01. XII 1 ^2e(105)5f g iIH£(103)°l ^^^Oil EIE[^(106)S ^ll-iE-l^ 

(sputtering) ^^gg A^g6^0i e^^^^^^CK 

□ g^^ £ 4(d)0ll £AI^' U\9.[ ^^01. ^^1 ^^M(106)m IIHE^y6K)i ^^^^ ^:)\ nH£(103)2f 5i:?l^£^ ^S£J^ 
X^l 1 mm{W7)m m^m^ EHE ;;HbHxl(pad redistribution) g§M ^Alg^D. 

Qgo^ £ 4(e)01l £A|E tJ^£f ^^01. ^^:>l XII 1 niliH(i07)Bf Xil 1J>^^S(105) ^^SOil i^^^S(1l2)g ^S:Hi E 

□ m£M £ 4(f)0il £A|£! d^£f ^^0| , M 1 IiHe(107) ^^9\ ^§ S ^ Oil fi^ gEH£| ^^ITS nHij(n4)0l S 

^£i£^ i^^^e(ii2)s iiHE-ty§[a. 

□ E^^ £ 4{q)0\\ £A|£I b^£^ ^^01. QM ^EH^ III]&i(114) Ami2| Se.Kl14*)0il UMM ¥25H £^ 
9^ ^^9.^ xH?-j ^CHAH §EH2.| Xil 2 UHe(109)S S^t^CL 

□ g£^ £ 4(h)0ii £A|& b^2^ ^^OL £ 4(g)0il £AIS gEHHI ^^^S nHe(l14)g il^S(114.n2 ) 
C\m9.^ £ 4(i)0it £AIS b^2^ ^^01. £ 4ih)Q\\ £A|^ IIH3IXI gx||(130)2j &^^Oil BCB #{135)S ^'^:>H £S8^01 ^ 

:>! Qm- mB{2\ xm 2 fiHe(i09)§ ^gt^cL 

Dgo^ £ 4(j)0j| £AIS b^2f ^^01. ^^D\ HI 2 IIHe(109)°j SI ^SOI £#£l£^.&^:»l BCB S 

(i35)M ^H£■^y6^01 m 2 ^3#(ii3)m s^e^a. 

Chgo^ £ 4(k)0il £AIE tif£f ^^01. £ 4(j)0il £A|E! nH3|XI Mxll(140)2!j ^^^Oil ^CH ffllOli!ieg £]^§^ ^ 
g§e ^'AlSfOj. Xi! 2 il}ie(109)^ £eS ^' S:>l^o^ oj^g ^01 MdlDe 2i¥ BI^^AH 

g^i^£^M-i B ^AldlOil (The WLCSP(125):»^ ^^SPj*) 

OlttH. M 2 IIH0(1O9)^ §EHg S^QCH 9JiD\ tOlgOil XII 2 nHe(109)OI ^CH ^(111)011 OH^Qfe: 

^'Eiis oiE^s|i(|nterlocking)£iOi ^CH M(in)2J S^^OI OI^OiXI?il SQ. 
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u. □ ^01 mo\ md\x\ mx]\^^E\ ^£i£i^ '^x\mo\ ^^xi\ iih^ixihj a^^^Atu 4^ m.i}\j\ 

SE§} S ^^SOil CL^^ HH^IXI^ D\^2Ji flH5|XI S^§[ g§ §b|2f S§ ^^^M AF§6f01 4^ 

m^OW. ^gOi §0|6^a^ ^Hfl^h 2^Df. 



S^E^ 1. D\B2\: ^Ol ^^SEXII ^^SOil ^§ ^^^^^ 0|2^£|CH g ^ ^4^:^H2| ilHHSf: Si ilH 

S 5^^ SISEx^l EH3IX!. 

2. ^^X-l! 

M 1 n}i&! ^^soii ^'^^mm £Mot^ ^sn^. ^^^^se EHEHystoi 9.m sehhi ^^^^e EH§jg g^s^^ 
sgB^. ^oi sEHsi ^^^^m EH© Ahoi^i gz.K)ii s^sg s^mfe gg^f. ^oi sehhi i.'mm m^m 

^^:?l Xil 2 EHeOI OHiia^ ^^EH^ 2]¥ BX^S g^6K)j ^^:)| 1^1 2 .EHSOIj Sj^ BXFM 2:^1510^ S^m^ 

b:?iis si^^moi oi^oixi^ £!Ex-ii eh^ixi xii5 g^a. 

5. 
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